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ABSTRACT 
Background :. Stunting among children is one of the major health problems in developing countries. Globally, 
45% of deaths among children are caused by malnutrition, meanwhile stunting, as one of the factors, plays an 
important role. Children who experience stunting can not achieve optimal growth and cognitive potential. Hence, 
that will have an impact on future productivity. Muara Enim district is included in one district with stunting 
prevalence, which is above 20%, i.e. 26.9%. This study was to identify the risk factors of stunting children in 
Pulau Panggung district, Muara Enim, South Sumatera. 
Methods: This study applied observational analytic research using cross sectional design. It was conducted on 
August to October 2017 at public health center in Pulau Panggung district, Muara Enim. There were 83 children 
who fullfilled the inclusion criteria. The relationship between risk factors and stunting was analyzed using  Chi 
square test and Logistic Regression test was applied to identify the risk factor that play the most role to stunting.  
Results: 49,4% out of 83 children suffer from stunting, with a mean age of 29,37±13,69 months where the number 
of children stunting with male gender is 53.7% while female gender is 46.3%. Chi square analysis showed that 
there was a significant relationship among birth weight, birth length, mother’s occupation, history of infection, 
exclussive breastfeeding and stunting  (p< 0.05) but no significant relationship was found among sex, mother’s 
education, maternal height and income with stunting (p> 0.05). Multivariate Logistic Regression test showed that 
mother’s occupation and history of infection are the risk factors that contibute the most to stunting among children 
aged 6-59 months in Pulau Panggung district. The risk of stunting among working mothers is higher 5 times than 
unworking  mothers and children with infection history have risk of stunting 3 times compared to children without 
infection history. 
Conclusion: Mother’s occupation and infection history are risk factors that contribute the most to stunting among 
children at Pulau Panggung district, Muara Enim, South Sumatera. 
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BACKGROUND 
Stunting is a nutritional status based on the Body Length index by Age (Length/Age) or Body 
Height by Age (Height/Age) which is the equivalent of the term stunted (short) and severely 
stunted (very short).1 Stunting is defined as percentage of children, aged 0 to 59 months with 
nutritional status based on length or height according to their age when compared to WHO-
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MGRS standard (Multicentre Growth Reference Study) 2005, z-scores less than -2SD and 
categorized very short if z-scores less of -3SD.1,2 Stunting reflects chronic undernutrition 
during the most critical periods of growth and development in early life. Stunting is associated 
with an underdeveloped brain, with long-lasting harmful consequences, including diminished 
mental ability and learning capacity, poor school performance in childhood, reduced earnings 
and increased risks of nutrition-related chronic diseases, such as diabetes, hypertension, and 
obesity in future.2 
Globally, 45% of deaths among children are caused by malnutrition, where stunting as one of 
the factors plays an important role.3 The data got from UNICEF, WHO and the World Bank 
estimate that by 2016 there were 155 million (22.9%) children under 5 in the world would 
experience stunting. One among four children worldwide experiences stunting (short) and as 
many as 87 million (56%) of stunting children are found in Asia.4  
Efforts to improve the community’s nutritional status which include the decrease in stunting 
prevalence among children have become one of the national development priorities listed in 
the main target of the Medium Term Development Plan of  2015-2019.5,6  
Based on the Monitoring of Nutritional Status Year 2016, stunting prevalence rate among 
children in South Sumatra Province reaches 19.2%.7 If stunting is related to the threshold of 
public health problems, this  stunting event, which reaches 20% based on the prevalence of 
stunting in South Sumatra, is not  considered low. In addition, Muara Enim District is included 
as one of the districts with stunting prevalence above 20%, i.e. 26.9%. This has become the 
major focus.8 
 
METHODS 
Observational analytic research with cross sectional design was applied on August to October 
2017 at public health center in Pulau Panggung district, Muara Enim. There were 83 children 
who fullfilled the inclusion criteria. The inclusion criteria are children aged 6-59 months in 
Pulau Panggung district. They have complete data or information about the risk factors of 
stunting, and their parents agree to participate in this research. Information about the subjects 
was collected by interviewing their mother and taking data from growth monitoring cards.  
Anthropometric measurements of mothers and children were taken using standardized body 
length with the precision of 0.1 cm. Weight was measured using standardized digital flat scales, 
while height/length was measured using microtoise stature meter and length board for children. 
Anthropometric Z-scores for the children were generated using the WHO software WHO 
Anthro. Stunting was calculated on the basis of the WHO growth standards for children under 
5 years of aged by measuring body length/height of the children and then was assessed by age. 
The frequency and distribution of children’s data were described in univariate table form and 
the relationship between risk factors and stunting was analyzed using  Chi square test. In 
addition, to identify the risk factor that plays the most role to stunting was conducted using 
Logistic Regression test.  
 
RESULT 
In total, there were 83 children aged 6-59 months participated in this reasearch, and 49,4% out 
of 83 children suffered from stunting, with a mean age of 27.90 ± 13.67 months.  
Table 1 illustrates the demographic characteristics of research subject. The majority of stunting 
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was predominantly male gender (53.7%) while female gender was 46.3%. The majority of 
mother’s education in stunting among children was senior high school, it was about 46.3% and 
predominantly, mother’s occupation was as house wives (75.6%). 
 
      Table 1. Characteristics Demographics of Research Subject  
 
Table 2 below shows clinical characteristics of research subjects. It was found that the average 
birth weight of stunting children was as big as 3024.39 ± 428.241 gram and average birth length 
was 47.61 ± 1.883 cm with mother’s height of stunting children was about  149.2 ± 5.100 cm. 
The prevalence of exclussive breastfeeding of 83 children aged 6-59 months was 39% (16 
children) and of non-exclussive breastfeeding was 61% (25 children). While the prevalence of 
infection history in stunting children was as many as 17 children (41.5%). 
 
      Table 2. Clinical Characteristics of Research Subjects 
 
 
 
 
Characteristics 
Stunting 
Yes No 
Age (months),  
Mean ± SD 
Median (Min-Max) 
 
27.90 ± 13.67 
25 (8-59) 
 
25.14 ± 15.03 
23 (7-59) 
Sex (n,%) 
• Male 
• Female 
 
22 (53.7) 
19 (46.3) 
 
19 (45.2) 
23 (54.8) 
Mother Education, (n,%) 
• No School 
• Elementary School 
• Junior High School 
• Senior High School 
• Bachelor Degree 
 
3 (7.3) 
8 (19.5) 
8 (19.5) 
19 (46.3) 
3 (7.3) 
 
0 (0) 
4 (9.5) 
10 (23.8) 
26 (61.9) 
2(4.8) 
Mother Occupation (n,%) 
• Work 
• No work 
 
10 (24.4) 
31 (75.6) 
 
2 (4.8) 
40 (95.2) 
Characteristics 
Stunting 
Yes No 
Birth Weight (gram),  
Mean ± SD 
Median (Min-Max) 
 
3024.39 ± 428.241 
3000 (2200-4000) 
 
3199.29 ± 421.000 
3085 (2300-4200) 
Birth Lenght (cm),  
Mean ± SD 
Median (Min-Max) 
 
47.61 ± 1.883 
48 (40-50) 
 
48.31 ± 1.981 
48 (44-52) 
Mother Height (cm),  
Mean ± SD 
 Median (Min-Max) 
 
149.2 ± 5.100 
150 (141-161) 
 
152.26 ± 6.037 
152.5 (138-166) 
Exclusive Breastfeeding, (n,%) 
• No 
• Yes 
 
25 (61.0) 
16 (39.0) 
 
15 (35.7) 
27 (64.3) 
Infection History (n,%) 
• Yes 
• No  
 
17 (41.5) 
24 (58.5) 
 
7 (16.7) 
35 (83.3) 
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Table 3. Relationship between Risk Factors and Stunting Among Children 
Variabel Stunting OR P value 
Yes No. 
Sex 
• Male 
• Female 
 
22 (53.7)  
19 (45.2) 
 
19 (46.3) 
23 (54.8) 
 
1.402 
(0.591 -3.325) 
 
0.584 
Birth Weight 
• Low Birth Weight (<2500 g) 
• Normal (≥ 2500 g) 
 
7 (87.5) 
34 (45.3) 
 
1 (12.5) 
41 (54.7) 
 
8.441 
(0.989-72.036) 
 
0.029 
Birth Height 
• < 50 cm 
• ≥ 50 cm 
 
37 (56.1) 
4 (23.5) 
 
29 (43.9) 
13 (76.5) 
 
4.147 
 (1.222-14.067) 
 
0.028 
Mother Education 
• Low 
• High 
 
19 (57.6) 
22 (44) 
 
14 (42.4) 
28 (56) 
 
1.727 
(0.711-4.197) 
 
0.324 
Mother Occupation 
• Work 
• No work 
 
10 (83.3) 
31(43.7) 
 
2 (16.7) 
40 (56.3) 
 
6.452 
(1.317-31.605) 
 
0.013 
Infection History 
• Yes 
• No 
 
17(70.8) 
24 (40.7) 
 
7 (29.2) 
35 (59.3) 
 
3.542 
 (1,275-9.842) 
 
0.025 
Exclusive Breastfeeding 
• No 
• Yes 
 
25 (62.5) 
16 (37.2) 
 
15 (37.5) 
27 (62.8) 
 
2.812 
(1.155-6.849) 
 
0.037 
Maternal Height 
• < 150 cm 
• ≥ 150 cm 
 
20 (58.8) 
21 (42.9) 
 
14 (41.2) 
28 (57.1) 
 
1.905 
(0.785-4.624) 
 
0.227 
Income 
• < Regional Minimum Wage 
• ≥ Regional Minimum Wage 
 
39 (50) 
2 (40) 
 
39 (50) 
3 (60) 
 
1.500 
(0.237-9.477) 
 
1.000 
Total 41 42  
*Uji Chi square, p = 0,05 
Table 3 shows that the variables tested for association between risk factors and stunting among 
children aged 6-59 months. It revealed a significant relationship between birth weight and 
stunting (OR = 8.441; p = 0.029), birth length and stunting (OR = 4.147; p = 0.028), mother’s 
occupation and stunting (OR = 6.452; p = 0.013), infection history and stunting (OR = 3.542 ; 
p = 0.025) and  exclusive breastfeeding with stunting (OR = 2.812; p = 0.037) . In addition, 
there was no significant relationship between sex and stunting (OR = 1.402; p = 0.584), 
mother’s education and stunting (OR = 1.727; p = 0.324), maternal height and stunting (OR = 
1.905; p = 0.227) and income with stunting (OR = 1.500; p = 1.000). 
From the analysis of logistic regression, it was found out that mother’s occupation and infection 
history were considered the risk factors that could contribute to stunting among children; 
meanwhile, working mother was considered having significant risk 5 times against stunting 
compared to mothers who do not work (OR = 5.644 ; p = 0.049); and children with infection 
history had significant risk 3 times against stunting compared to children without infection 
history (OR = 3.960 ; p = 0.020).  
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DISCUSSION 
In this study, it was found out that the risk factors, such as birth weight, birth length, mother’s 
occupation, infection history, and exclussive breastfeeding had significant correlation with 
stunting. Research in Bangladesh has found a very strong positive association between low 
birth weight (LBW) and malnutrition among children under the age of five years in Bangladesh. 
For example, the risk of being underweight during the early years of childhood was found to 
be 47% higher among children with LBW than among children with normal birth weight even 
after being controlled by other factors in a multivariable model.9 A number of studies have 
reported that poor birth weight leads to an increasing risk of morbidity and mortality due to 
malnutrition.10,11,12 
On the other hand, the link between LBW and child malnutrition could possibly be described 
by the increased vulnerability among children with LBW to infections, such as, diarrhea and 
lower respiratory infections and the increasing risk of complications including sleep apnea, 
jaundice, anemia, chronic lung disorders, fatigue and loss of appetite compared to children with 
normal birth weights.13,14-16 Greater morbidity among children with LBW results in poor 
physical growth and development that is perceived as malnutrition.  
Based on the result, it can be concluded that the exclussive breastfeeding is considered one of 
the major factors contributing to children nutritional status. A study, conducted in Guinea, 
shows that the risk of morbidity is reduced close to 70 percents when a child is exclusively 
breastfed. Exclusive breastfeeding is protective against serious morbidities (diarrhea, 
respiratory infections and low growth) in the first six months of life.17 Experts recommend that 
children be breastfed within one hour after the birth, exclusively breastfed for the rest 6 months, 
and then breastfed until the age of 2, which is considered age-appropriate, nutritionally 
adequate and safe complementary foods. Optimal feeding according to these standards can 
prevent an estimated 19 percents of all under-5 deaths.18   
Previous study by Fikadu et.al, showed that children whose mothers worked as merchant and 
farmer were more likely to develop stunting than children whose mothers worked as house 
wives. This might be due to decreased contact time with the child that brings short period of 
exclusive breast feeding, early cessation of breast feeding, increasing exposure to bottle feeding 
and improper complementary food, which may have a large negative effect on the growth of 
the children.19 This results are not consistent with studies that had shown a protective effect of 
maternal employment by increasing income. Maternal employment may also positively 
influence food security, quality of diet and use of health services.20  
This study also concludes that infection history has significant relationship with stunting. Both 
serious acute infections, particularly those that involve the gastrointestinal tract, and chronic 
infections impair linear growth.21,22 Symptomatic infection is common during the first years of 
life in low-income countries and repeated episodes of diarrhea or parasitic infection are 
associated with an increasing risk of stunting.23,24 One study suggested that 25 % of stunting 
was attributed to five or more episodes of diarrhoea.25 
The stunting syndrome identifies interactions between malnutrition and infection throughout 
the maternal, infant and child life cycle inhibiting growth.26 These interactions are mutually 
reinforcing through infection exacerbating any malnutrition, because of appetite suppression 
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and reduced food intake, and any malabsorption reducing nutrient intake, while malnutrition 
reduces immune defence systems, thereby worsening the adverse influence of infections.27 
Based on multivariate test, mother’s occupation and infection history which significantly play 
an important role as the risk factor of stunting incident among children where working mothers 
have 5 times risk to have stunting children compared to mothers who do not work, and children 
with infection history have 3 times risk of experiencing stunting compared to children without 
infection history . This means that even if the child is born with a normal birth weight, normal 
birth lenght, exclusively breastfed, mother have normal height, high education, and family 
income above minimum wage, they will still have high risk of suffering from stunting if the 
mother works and they have an infection. 
 
CONCLUSION 
Mother’s occupation and infection history are the risk factors that can contribute to stunting 
among children at Pulau Panggung district, Muara Enim, South Sumatera. The risk of stunting 
among working mothers is higher 5 times than unworking  mothers and children with infection 
history have risk of stunting 3 times compared to children without infection history. 
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